Abstract. Although waves are the primary cause of sediment resuspension in the nearshore zone, in existing theoretical models, long-scale currents induced by the mean wind are often taken to be the only agent for the diffusion and convection of resuspended sediments. We present here theoretical examples where waves play a direct role in all aspects of sediment transport. Details are given for the simple case where only waves are present; the wave-induced current and diffusivity are shown to be no less important than similar factors in the wind-driven current. Hence, in a comprehensive model, one should include not only the current forced directly by the mean wind, but also the current forced by waves which may or m•y not be forced by the local wind.
ary layer above the bed, where the sediment concentration is the highest. In particular, through second-order Reynolds stresses, waves generate a streaming velocity that varies horizontally on the scale of the wavelength. These velocities may be comparable to the current velocity forced directly by the mean wind stress. For example, the measured current velocity is from 5 to 10 cm/s in the deeper parts of Lake Okeechobee, where waves are of less importance near the bottom, and much smaller near the shore, where wave effects are more pronounced at the bed. For a typical wind, the wave amplitude is 15 cm and the period is 3 s. The first-order orbital velocity is approximately 30 cm/s. The induced streaming velocity near the shallow shore is easily comparable to or greater than the local current induced by the mean wind. Since Madsen [1978] showed that such a streaming velocity changes the wind-driven Ekman drift near the surface of a deep sea, similar changes also can be expected near the seabed surface. In addition, Mei and Chian demonistrated [1994] that the strong shear in the wave boundary layer also augments the effective diffusion (dispersion) along the sea bottom. Finally, the diurnal variation of wind stress observed over some coasts may also result in long-scale variation of the wave intensity; these variations can, in turn, lead to long waves as a consequence of the second-order radiation stresses forced by the waves.
While a consistent sediment transport model giving due account of both waves and current is needed, we highlight in this paper the multiple roles of waves by simple examples without the mean wind. Using an empirical boundary condition on the seabed, we present an analytical theory for simple harmonic waves over a fiat bottom, to examine how waves alone transport fine sediment by convection and diffusion after resuspending The empirical condition (2) is used also for waveinduced sediment transport [van Rijn, 1994] where deposition and erosion take place during different parts of the wave cycle. In most estuaries and lakes, the surface layer of the bed is covered by partially consolidated or unconsolidated sediments; the critical shear' stress is usually too small to be measurable by a penetrometer [Patheniades, 1965; Mehta and Patheniades, 1982; Mehta, 1984] . In addition, the wave-induced bed stress of interest can be considerably higher than v•, and de-position can be reasonably ignored altogether. In this paper we shall simplify (2) to OC -oC -Dvz z: -lnl ( 
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Modification for the more complex relation (4) is, in principle, straightforward. We shall also take Wo to be a constant to gain mathematical expediency. The inclusion of rc and deposition only affects the quantitative prediction without changing the essential features.
Outside the boundary layer we assume
In addition, the initial horizontal distribution of the depth-averaged concentration is prescribed in some source area. Thus the physical problem is to seek the longterm diffusion of a cloud of particles resuspended from a region of erodible bed.
Scaling Estimates
There are three vertical-length scales. One is the thickness of a steady concentration layer due to the balance of gravitational sedimentation and vertical diffu- 
Our interest is in the slow diffusion at the leading order, and attention will be focused on the governing equation for the bed concentration C (xi, T), defined by (28).
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The erosion rate on the right-hand side of (40) 
which are the corrected versions of (6.6) in the work by Mei and Chian [1994] .
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Concluding Remarks
In this paper we have demonstrated the total dynamical effects of waves on the resuspension as well as the transport of fine sediments. By excluding currents associated with tides or wind-induced circulation, we have examined for several examples the influence of the wave pattern on the transport of suspended sediments. Deposition is neglected. In our examples the wave pattern has a strong influence on the erosion and transport of suspended sediments. Since the current induced by waves can be as strong as that of tides or of the mean wind, future theories should not relegate waves to the simple role of augmenting the bottom shear stress and affecting the rate of erosion alone. An accurate prediction of waves, with regard to their generation and maintainence by wind, their dissipation by bottom friction and whitecapping, and their refraction and diffraction, is a prerequisite for the prediction of sediment dynamics. The effects of waves on the erosion, convection and diffusion of fine particles must be combined with those of the current due to the mean wind and tides. Madsen [1978] showed that the drift current near the sea surface with wind and waves is not the sum of Stokes drift by waves and the Ekman drift by the mean wind. In view of this theory, radiation stresses across the depth of a shallow sea must interact with Ekman drift to help the horizontal transport of suspended sediments.
In addition to sediment resuspension which is of interest to the transport of nutrients and contaminants in lakes and coastal waters, waves can also move the highly wind, waves and fluid mud, as well as the erosion and deposition of sediments near the bottom.
